Background: Pharmacy curriculum must prepare students with the necessary competencies to respond to society health-related needs. Aim: This study aims to analyze the allocation of competencies that pharmacists should acquire during their education in the courses constituting pharmacy curricula in Spain. Materials and Methods: All mandatory undergraduate pharmacy courses from all Spanish universities were analyzed in accordance with the official Spanish competency framework. Information about courses and competencies assigned was extracted from the syllabi available at the websites of all colleges of pharmacy existing in Spain (2016/2017). Elective courses, courses that correspond to the internship period or final dissertation activities and courses that did not present an online syllabus were excluded from the analysis. The allocation of the 15 general competencies and 67 specific competencies defined in the official Spanish competency framework was investigated. Results: The 22 Spanish universities offering pharmacy degrees teach 1261 courses, of which 942 are mandatory courses. Syllabi of 881 courses were available on the internet and were analyzed. A total of 560 could be objectively associated with the following areas of knowledge: 23.8% with chemistry, 6.8% with physics and mathematics, 16.4% with biology, 13.0% with pharmaceutical technology, 29.6% with medicine and pharmacology, 10.2% with legislation and social pharmacy and 0.2% with internships (not taught during the internship period). Competency allocation patterns are very different across universities. Conclusion: The results show that Spanish colleges of pharmacy do not appropriately use the official Spanish competency framework. Competencies and courses are mismatched in pairing basic sciences to practice competencies.
INTRODUCTION
Competency-based education is increasingly common among health professionals. 1, 2 The development of competency frameworks for pharmacy education and practice has emerged worldwide and they have been used especially in the design, development and revision of pharmacy curricula. 3 During their education and training, pharmacy students must achieve the necessary competencies that allow them to respond to patient and population health-related needs. 4 A competency-oriented curriculum must align the competencies to be achieved with (12 ECTS); Biology (42 ECTS); pharmaceutical technology (24 ECTS); medicine and pharmacology (66 ECTS); and legislation and social pharmacy (12 ECTS). The seventh area of knowledge corresponds to the supervised internship and to the final dissertation, with 30 ECTS assigned. 17 The inclusion of elective courses in the curriculum is also possible, which can provide students with other competencies beyond those mentioned in the CIN/2137/2008 Ministerial order. Using Spain and the CIN/2137/2008 Ministerial order as a case study, this study aims to analyze the quality of the competency allocation (i.e., general and specific) to courses in the pharmacy curricula of Spanish universities.
MATERIALS AND METHODS
A list of colleges of pharmacy in Spain was extracted from the website of the Spanish Pharmacist Association [Consejo General de Colegios Oficiales de Farmacéuticos]. 20 Each Spanish college of pharmacy website was analyzed to obtain the following information: location; public or private condition; the curricular plan for the academic year 2016/2017 (i.e., the list of all courses, distribution by degree year and ECTS attributed); and a list of the CIN/2137/2008 competencies assigned to each course of the curriculum. Additionally, for each college of pharmacy, the following information about all curriculum courses was collected: the course name; its distribution throughout the degree; whether the course is mandatory or elective; whether the course is related to the internship and final dissertation; the number of ECTS attributed; and the presence of the course syllabus on the college website. Courses without online syllabi, elective courses and courses that specifically focus on the internship period or final dissertation were excluded. As in a previous worldwide analysis, a syllabus was considered sufficient for the analysis if contained a description of the objectives of the course (including skills, knowledge and attitudes to provide), course learning outcomes (including the competencies assigned), complete educational contents to teach in the course and students' assessment methods. 21 All courses were analyzed in accordance with the competencies defined by the CIN/2137/2008 Ministerial order: 15 general competencies and 67 specific competencies grouped into the 7 areas of knowledge (chemistry; physics and mathematics; biology; pharmaceutical technology; medicine and pharmacology; legislation and social pharmacy; internship and final dissertation). A database was created, including each course and the general and specific competencies that were paired in the course syllabus. To objectively identify into which of the 7 areas each course should be classified, the proportion of the specific competencies of each the seven areas assigned to that course was calculated. The course was allocated to the area with the highest percentage of specific competencies assigned. In the case of a tie between two areas, the main area of knowledge was classified as non-specific. For all analyses, a level of 5% or lower was considered significant. Data were analyzed with non-parametric tests using the SPSS version 20 (IBM, Armonk, NY).
RESULTS
In Spain, 22 universities offer the pharmacy degree required to practice (Grado en Farmacia), of which 13 are public and 9 are private institutions. In these 22 pharmacy degrees, 1261 courses are offered, of which 74.7% correspond to mandatory courses (n= 942). The distribution of courses per institution is presented in Table 2 . The percentage of mandatory courses differs from 79.4% in private universities to 71.3% in public institutions (p=0.001). All 22 institutions present on their website the curricular plan as a list of courses and their distribution throughout the degree, as well as the number of corresponding ECTS. The course syllabus is available on the website for 95.5% of the courses (n=1204). Eleven universities (50%) have all syllabi available on the website. Of note are the URL, UAX and UCAM, with only 73.2%, 82.1% and 83.7% of the course syllabi available on the website, respectively. From the 942 mandatory courses, 47 correspond to the internship period outside the university or to the final dissertation and the other 14 do not have the syllabus available at the website. Thus, a total of 881 courses were analyzed: 394 (44.7%) from private universities and 487 (55.3%) from public universities. Only 507 (57.5%) courses were paired to a CIN/2137/2008 general competency. In five universities, all courses were paired to a general competency, while two universities had no courses paired to general competencies. Table 3 shows the distribution per university of general competencies assigned to courses. Very different allocation patterns are observed, ranging from universities assigning a median of 1 general competency per course to two universities assigning 15 (out of 15) competencies per course. Table 4 shows the number of courses assigned to each of the 15 general competencies per university. Overall, general competencies were unevenly allocated to courses, ranging from 32.6% of the courses allocated to competency #15 (self-learning), to only 11.7% of courses allocated to competency #8 (clinical and social pharmacy activities). Online Appendix 1 shows the number of courses per university that assigned specific competencies presented by the 7 areas of knowledge stated in the CIN/2137/2008 Ministerial order. The pairing of specific competencies greatly varies from university to university. Some universities assign the same specific competency to several different courses (e.g., the ULL assigns SC1 to 10 courses) while others assign that competency to only 1 course (e.g., the UV attributes SC1 to 1 course). Other universities with general competencies assigned to each course do not have specific competencies assigned (e.g., UB). Interestingly, although we have excluded from the analysis the courses associated with the internship and the final dissertation, some mandatory courses of several universities allocate specific competencies to the internship and the final dissertation area. Of the 881 courses, 560 (63.6%) could be objectively associated with one of the 7 areas of knowledge considered in the CIN/2137/2008 Ministerial order, Univ. with only 16 (1.8%) classified as non-specific (because of a tie). The distribution of these 560 courses per areas of knowledge resulted in 133 (23.8%) in chemistry, 38 (6.8%) in physics and mathematics, 92 (16.4%) in biology, 73 (13.0%) in pharmaceutical technology, 166 (29.6%) in medicine and pharmacology, 57 (10.2%) in legislation and social pharmacy and 1 course (0.2%) in the internship (not provided during the internship period). Table 5 shows the distribution of the number of courses with each general competency allocated, grouped by the objectively classified area of knowledge. The difference between the total number of courses per general competency (Table 5 ) and the total number of courses with that competency assigned (Table 4 ) is due to the number of courses with no specific competencies assigned, which required us to objectively classify the courses into the CIN/2137/2008 areas of knowledge. Thus, Table 5 identifies the proportion of the courses from each area of knowledge that provides each of the general competencies. For instance, 40.4% of the courses paired with general competency #1 (analyze and produce medicines) are from the chemistry area. Other general competencies present a wider range of pairings of courses and areas of knowledge. For instance, general competency #8 (clinical and social pharmacy activities) was assigned to 51.5% of courses from medicine and pharmacology, 20.6% from chemistry, 10.3% from pharmaceutical technology and only 6.2% from legislation and social pharmacy. General competency #13 (communication and information skills) was assigned to 36.8% of courses from medicine and pharmacology, 17.3% from chemistry, 15.9% from biology, 15.5% from pharmaceutical technology and only 7.7% from legislation and social pharmacy.
No of courses

DISCUSSION
We found that the Spanish competency framework for undergraduate pharmacy education, although legally enforced since 2008 by the CIN/2137/2008 Ministerial order, is not properly used. Competencies are frequently mismatched, with no real alignment between them and the courses' educational content. Despite the legal obligation, only five out of the 22 universities providing the pharmacy degree in Spain have all their courses paired with any of the general competencies of the Spanish competency framework and two universities have none of their courses paired with any of the general competencies. The number of competences assigned by course gives also demonstrates very different alignment patterns among Spanish colleges of pharmacy. While some universities pair each course to a median of around two competencies, some others align virtually all their courses to all the 15 general competencies. This excessive pairing may be another way of misusing a competency framework, pretending that each course provides many different competencies, such as #1 (analyze and produce medicines) and #8 (clinical and social pharmacy activities). The use of a competency framework should support the construction and implementation of a competencybased pharmacy education. 22, 23 Therefore, the curriculum must be designed to ensure a perfect alignment between educational outcomes, educational contents, teaching and learning methods, assessment strategies and educational environment. 1, 4, 22, 23 Competence mismatching in Spain is most evident in the patient-focused competencies. Among the five universities that have all their courses paired with any general competency (Table 4 ), a variability in the assignment of general competency #7 (drug-related problems and pharmacovigilance activities) exists, ranging from 13% of the URL courses to 52% of the UM courses. In the case of general competency #8 (clinical and social pharmacy activities), its assignment varies from 3% of the ULL courses to 32% of the UM courses. The results of our study show that UM assigned general competency #7 four times more often than URL and assigned general competency #8 ten times more often than ULL. This finding could lead us to think that the pharmacy degree in UM is much more patient-focused than in the other two universities, but an in-depth analysis of their syllabi shows very similar courses regarding the declared educational contents. Although there is a great variability in the assignment of competencies, overall, the Spanish universities assign general competency #7 (drug-related problems and pharmacovigilance activities) and general competency #8 (clinical and social pharmacy activities) to only 17% and 12% of the courses, respectively. The low assignment rate of these two competencies reinforces the results of a previous comparison between the U.S. and European curricula, concluding that U.S. curricula were more clinically oriented. 24 Spanish colleges of pharmacy competency alignments demonstrate an attempt to simulate a more clinically oriented pharmacy curriculum. Several of the patientfocused general competencies are provided by courses paired with very different profiles of specific competencies. Table 5 shows that 44% of the courses that have assigned general competency #7 (drug-related problems and pharmacovigilance activities) and 40% of the courses that have assigned general competency #8 (clinical and social pharmacy activities) belong to the areas of knowledge of chemistry, physics and mathematics, biology and pharmaceutical technology. Allocating courses to an area of knowledge based only on the name of the course may mislead curriculum analysis, as has already occurred with the 2011 PHARMINE report. 25 Spanish universities should strive to make a correct alignment between the competencies from the Spanish competency framework and the educational contents taught in each class and not merely creating general pairings based on the courses' names. The US-based Accreditation Council for Pharmacy Education (ACPE) standards and guidelines argue that "the curriculum must define the expected outcomes and be developed, with attention to sequencing and integration of content and the selection of teaching and learning methods and assessments". 26 Following this rationale, the competencies that are intended to be achieved by the students should be paired with educational content (the description of course content, including the sequence of topics and readings; the learning activities/assignments; and the time spent to reach each competency) and the assessment methods. It is important to bear in mind that the learning activities are used to develop each competency and the assessment strategies are used to evaluate if the student achieved each competency. 5 Additionally, competencies should be aggregated into entrust able professional activities (EPAs): "units of professional practice, defined as tasks or responsibilities that trainees are entrusted to perform unsupervised once they have attained specific sufficient competence". 27 Although EPAs should not be considered as an alternative to design curricula, 27 competency assignment should also be analyzed from the EPAs perspective. At the end of the day, courses provide competencies and competencies support EPAs. A complete curriculum analysis should be able to map all this alignment, especially in core competencies. 28 And different curricula should demonstrate their different orientations by comparing their coverage of specific sets of EPAs. 29 With these modifications, one should be able to map the reasons why a curriculum should include a given course and what competencies and activities are the courses preparing the students for their professional practice. Educational and professional regulatory bodies should work on a common database to pair educational contents with competencies and professional activities.
Limitations of the study
One potential limitation of our study is that we excluded elective courses and courses related to the internship period or final dissertation. Exclusion of elective courses is based on the idea that mandatory courses are those common to any entry-level graduated and constitute the core contents taught to every pharmacist. The internship period was not considered for this study because, for the vast of the Spanish students, this period consists of a practice placement with no university-based educational contents.
CONCLUSION
Despite the use of the Spanish competency framework, a legal mandate enforced by the CIN/2137/2008 Ministerial order, its quantitative implementation is not complete (i.e., two universities do not assign any general competencies) and very different pairing patterns were found among universities. The quality of competency assignment is poor, with courses objectively assigned to basic science areas (i.e., chemistry, physics and mathematics, biology and pharmaceutical technology) providing high percentages of practical and patientfocused competencies. In the future, competencies should be paired in the syllabi to each of the course contents (lectures and labs) and not to the course descriptions.
